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Clostridium botulinum type E has been associated with botulism in adults but never in infants. Infant
botulism type E cases have been associated with neurotoxigenic strains of C. butyricum. We report the first
infant botulism case due to C. botulinum type E worldwide.

CASE REPORT

On 1 June 2007, a 9-day-old girl was brought to the Central
DuPage Hospital, Winfield, IL, with decreased oral intake,
weak cry, lethargy, and hypotonia. On the same day, the pa-
tient was admitted to the pediatric intensive care unit due to
progressive decreased oral intake, and a nasogastric feeding
tube was inserted. The neurologic examination revealed gen-
eral hypotonia and lethargy but maintenance of deep tendon
reflexes in the lower extremities. The infant received ceftriax-
one, ampicillin, and ampicillin-cefotaxime during her hospital-
ization. On 4 June, infant botulism was suspected, and the
Infant Botulism Treatment and Prevention Program was con-
sulted. Botulism immune globulin intravenous (human) (BIG-
IV) was administered the same day. The patient was dis-
charged from the hospital on 7 June.

Serum and stool samples (both collected on 4 June) were
submitted to the Centers for Disease Control and Prevention
(CDC) for laboratory testing. An additional stool sample, col-
lected just prior to discharge on 7 June, was also submitted to
the CDC. The two fecal samples and the serum sample were
tested for botulinum neurotoxin (BoNT) by standard methods
(6). The fecal sample collected on 4 June was positive for
BoNT type E, with approximately 113 50% lethal doses
(LD50)/ml. This level of toxin was lower than the levels re-
ported for infant botulism types A and B but similar to those
reported for type E cases (9). The serum sample collected on
4 June and the stool sample collected on 7 June were both
negative for BoNT. The two fecal samples were examined for
the presence of neurotoxin-producing clostridia in accordance
with previously reported methods (6), with some modifications.
Plates streaked directly from the 4 June stool sample showed
several lecithinase-positive (Lec�) colonies and lipase-nega-
tive/lecithinase-negative (Lip�/Lec�) colonies. All of these
colonies were negative for production of BoNT by a mouse
bioassay and negative for the presence of the bont/E gene by
PCR. Lip� colonies were also present but heavily mixed with
other colony types. An alcohol treatment for spore selection
(6) was then performed for the 4 June fecal sample. This plate

contained both Lip� colonies and Lec� colonies; however,
only the Lip� colonies were positive for the presence of the
bont/E gene by PCR. Both colony types were inoculated into
broth media and incubated for 5 days under anaerobic condi-
tions at 35°C. Only the Lip� colonies produced BoNT type E.
Plates streaked directly from the 7 June stool sample showed
only Lip�/Lec� colonies. The two fecal samples were also
inoculated into broth media, including heat-treated and non-
heat-treated chopped-meat broth media (6). These enrichment
cultures were incubated under anaerobic conditions for 5 days
at 35°C. BoNT type E was detected only in the supernatant of
the unheated chopped-meat broth from the stool sample col-
lected on 4 June. Two distinct colony types (Lip� colonies and
Lec� colonies) were observed following inoculation onto agar
media. However, only Lip� colonies produced BoNT type E,
and these colonies were positive for the presence of bont/E
gene by PCR.

The BoNT type E-producing strain (strain CDC52256) was
further characterized by biochemical properties (Table 1).
These characteristics corresponded to those of Clostridium
botulinum group II, as listed by Holdeman et al. (12). In ad-
dition, the 16S rRNA and the bont/E genes of strain
CDC52256 were sequenced. The 16S rRNA partial gene nu-
cleotide sequence corresponded to nonproteolytic C. botuli-
num (group II), and the bont/E gene nucleotide sequence
(GenBank accession number GQ294552) was 100% identical
to the previously reported subtype E3 sequence (11) (Fig. 1).

C. botulinum and rare strains of C. butyricum and C. baratii
are Gram-positive anaerobic bacterial groups that produce an
extremely potent toxin, the BoNT. There are seven serologi-
cally distinct types of BoNT (A through G). Botulism may
result from either the ingestion of preformed toxin (food-
borne) or the growth of C. botulinum in either the intestinal
tract or a wound. Infant botulism is caused by in vivo produc-
tion of BoNT by germinating spores of C. botulinum in the
intestinal tract of an infant. The main clinical features of infant
botulism are constipation (defined by 3 or more days without
defecation), hypotonia, listlessness, lethargy, difficulty in suck-
ling and swallowing, weak cry, pooled oral secretions, general
muscle weakness, and loss of head control. Neurological find-
ings include ptosis, ophthalmoplegia, sluggish pupillary reac-
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tion to light, flaccid expression, dysphagia, weak gag reflex, and
poor anal sphincter tone.

Since infant botulism was first described in 1976, more than
2,900 cases have been reported worldwide. C. botulinum types
A and B accounted for 98.7% of the cases in which the toxin
type is known (14). In addition, C. baratii type F has been
recovered from infant botulism patients in the United States
(5, 10, 16) and Hungary (18), and C. butyricum type E has been

isolated from infant patients in the United States (8), Italy (4,
9, 15), and Japan (1).

In June 2007, the DuPage County Health Department, the
Illinois Department of Public Health, and the CDC investi-
gated a suspected case of infant botulism in a 9-day-old infant.
The CDC identified C. botulinum type E in a clinical specimen
from this patient. To the best of our knowledge, this is the first
report worldwide of an infant botulism case due to C. botuli-
num type E.

This case, with an onset at 9 days of age, is unusual since the
mean age at the onset of infant botulism in the United States
is 13.8 weeks (14). However, other infant botulism cases in
extremely young patients have been reported (5, 13). The
mean length of hospitalization for four type E infant botulism
cases in Italy was 2.8 weeks (9), and a patient with type E infant
botulism in Japan was hospitalized for 40 days (1). Therefore,
another important characteristic of this case was the rapid
recovery of the patient, i.e., after 6 days of hospitalization.
However, none of the patients from Italy and Japan mentioned
above received specific treatment with botulism immune glob-
ulin. In the United States, the mean length of hospital stay in
infants with botulism caused by type A or type B toxin who
receive BIG-IV is 2.6 weeks (2). Treatment with BIG-IV is
indicated for infant botulism types A and B. However, this
drug is produced with plasma samples of donors immunized
with pentavalent botulinum toxoid (A to E) (2). The levels of
IgG against the other types have not been reported. To the
best of our knowledge, this is the first report on a type E infant
botulism case treated with BIG-IV, and the rapid recovery of
the patient could be due to the treatment with antitoxin. How-
ever, it is possible as well that C. botulinum type E organisms
were rapidly cleared from the intestinal tract.

The bont/E gene nucleotide sequence of strain CDC52256
was 100% identical to the previously reported subtype E3
sequence (11). Based on the amino acid sequences of the
neurotoxin, BoNT type E-producing strains of C. botulinum
and C. butyricum have been classified into six subtypes (7).
Subtypes E1, E2, E3, and E6 include C. botulinum strains, and

TABLE 1. Comparison of biochemical properties of strain
CDC52256 with those of C. botulinum type E and

C. butyricum type E

Reaction

Presencea in:

CDC52256 C. botulinum
type E

C. butyricum
type E

Acid from:
Glucose � � �
Sucrose � � �
Maltose � � �
Glycerol � v v
Xylose � � �
Mannose � � �
Trehalose � � �
Mannitol � � �
Lactose � � �
Salicin � � �
Rhamnose � � �
Starch � v �
Cellobiose � � �
Arabinose � � v

Nitrate reduction � � v
Gelatin liquefaction � � �
Indol production � � �
Catalase production � � �
Lecithinase production � � �
Esculin hydrolysis � � �
Meat digestion � � �
Lipase production � � �
Milk coagulation � � �

a �, present; �, absent; v, variable.

FIG. 1. Comparison of bont/E gene nucleotide sequences. The bont/E genes of strain CDC52256 sequenced in this study and 12 bont/E gene
sequences previously reported were compared (GenBank accession numbers are shown). The six previously described subtypes (E1 to E6) are
apparent. C. botulinum strain CDC52256 clustered within subtype E3.
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subtypes E4 and E5 include C. butyricum strains. Subtype E3
has been identified in strains isolated from clinical and food
specimens associated with food-borne botulism outbreaks in
the United States and from fish in Germany and Finland
(7, 11).

Two of the most recognized potential sources of BoNT-
producing clostridium spores in infant botulism cases are
honey and dust (14). However, the source of the spores is
rarely determined. In the case reported here, there was no
history of honey consumption, but some construction activity
in the home area was noted. In the United States, C. botulinum
type E has been found in marine life and sediment from the
Pacific Northwest and the Great Lakes (6). There was no
evidence that the infant in this case was exposed to soil or
marine life from these areas. In addition, there have been no
reports of the presence of C. botulinum type E in non-water-
associated soils in the United States. However, isolation of this
organism from the fecal sample from this infant required the
use of a specific treatment, suggesting that published reports
on distribution of type E spores in the United States could be
underestimated due to the difficulty in recovering this organ-
ism. In that sense, the detection of the bont/E gene by PCR
in culture supernatants was useful for directing subsequent
testing, including a targeted search for type E-producing
Clostridia spp.

We report here the first case worldwide of infant botulism
due to C. botulinum type E. C. botulinum type E is a psycho-
tropic bacterium, with an optimum growth temperature of
25°C (17), and has been related more frequently to food-borne
botulism cases in northern regions. However, the description
of a wound botulism case due to C. botulinum type E (3) and
the infant botulism case reported here indicate that this organ-
ism could grow and produce BoNT at a normal body temper-
ature.

The reported incidence of infant botulism may reflect both
the distribution of the C. botulinum spores in the environment
and the ability of physicians to identify and report the disease
(14). The infant botulism case reported here suggests that
other infants may be at risk, particularly those exposed to
environments with high prevalences of C. botulinum type E
spores. Because the signs of botulism in infants can be slight or,
as in the case reported here, the progress and recovery can be
very rapid, some infant botulism cases may go unidentified.
Certainly, improving clinical diagnosis and laboratory confir-
mation of type E infant botulism will allow a better under-
standing of the epidemiology of the disease.
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